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E23= FRE N0 - BRI

smaller without vision smaller with vision same size
subj. with without subj. with | without subj. with without subj. with without
52 109 90 a7 86 60| 34 110 113 60 83 83
48 96 71 38 84 71 75 82 86 58 63 63
56 93 69 49 83 54 37 75 HE 32 41 41
49 90 741 78 58 63 e 80 31 32 32
21 90 67 50 72 66 40 62 65 22 7 77
66 87 66 36 71 51 35 61 77 59 56 56
25 85 73 68 71 45 36 58 78 43 31 31
22 84 63 17 70 50 61 57 65 V—Tmean 54.8 54.8
3 83 80 55 70 42 64 54 61 T—>Vmean 54.7 54.7
9 79 60 56 61 53.5 39 42 48 mean 54.7 047
13 T 61 61 61 53 41 35 37
4 7h 64 91 59 41 1 27 29
10 75 57 51 58 55 62 19 23
15 73 58 58 58 53 54 64 86
43 72.5 61 52 o8 46 72 60 66
57 72 61 39 58 40 54 57
77 71 62 29 56 53 65 41 50
65 70 63 41 56 53 46 32 39
20 69 60 3 55.5 40 25 15 18
68 67 47.5 67 55 41 24 15 155
66 65.5 38 42 53 38 33 9 125
47 65 60 75 50 42 23 85 12
51 64 55 1 50 32 34 6 10
2% 63 55 12 48 3% V—Tmean 58.2 65.4
68 62 50 71 47 39 T—>Vmean 305 36.6
59 61 60 47 38 mean 46.1 52.9
29| 60 3 15 46.5 35.5
2 60 52 10 46 34
30 60 46 48 46 32
53 60 44 66 45 25
76 60 43 9 43.5 30
28 57 48 74 43 | 40
70 55 52.5 37 41 38
19 55 51 53 41 32.5
24 55 50 11 40 35
17 54 51 69 40 33
55 54 41 47 39 41
3 53.5 49 27 38 28
67 52.5 38 70 37 31
T4 51 34 64 37 29
73 50 45 40 34 30
16 19 16 34 29
13 48 39 77 34 28
7 48 37 6 34 10
50 46 31 26 325 17
23 44 35 28 32 2]
54 43 35 31 30.5 25
27 42 31 8 29.5 21
45 42 25 7 275 25
6 40 315 18 275 25
2 39 27 | 27 19.5
44 38.5 33 45 26 24
12 37 35 15 24.5 17
71 36 29 14 20 19
33 3 34 13 18 9
11 34 25 21 16.5 14
46 28 225 20 13.5 125
5 235 21.5 44 13.5 12
72 16 12 2 13 8.5
35 122 33 30 11 7.5
63 104 92 16 11 6.5
76 97 59 | V—Tmean 59.7 48.7
(A 5 6| T~Vmeun| 494| O7§ Table 1-1 The Individual data of drawn size
i 0.2 7 mean| 542) 428 in free sized condition.
5 90 750
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smaller without vision smaller with vision same size
subj. with without subj. with | without subi. with without subj. with without
96 ]1 59 36 33 20 51 64 30 32 32
81 63 43 16 36 27.5 84 36 38 25 31 31
10 54 41 46 36 22 21 35 40 17 24 24
33 495 40 92 36 20 12 35 38 15 19 19
57 195 38 45 32 33 36 31 36 122 28.5 285
75 47 39 90 35 31 31 31 35 34 28 28
13 45 44 123 35 26 66 30 33,5 100 24 24
87 45 29 91 35 23 54 28 29 77 22 22
6 44 30 69 34 23 94 26 27 V—+Tmean 26.5 26.5
83 A1 39 13 335 24 42 25 285 T—Vmean 25.6 256
8 41 25 101 33 32 51 24 29 mean 26.1 26.1
32 39 25 37 33 30 29 23 24
10 38 35.5 121 33 25 9 21 28
90 375 25 85 32 31 93 20 21
92 37 31 103 32 23 26 7 19
2 37 30 102 32 20 78 16 20
86 7| 27 ) 31 30 & 13 14
19 37 19 36 31 28 112 41 50
70 36 30 120 31 27 116 38 42
18 33 255 119 31 20 35 37
52 33 25 29 31 18 34 40
58 33 24 67 30 275 70 34 36
60 32 30 113 30 27 17 33 35
3 31 26 55 30 26.5 2] 32 35
44 31 25.5 108 30 23 80 32 33
79 31 21 99 30 20 68 29 1 35
74 31 18 30 18 28 29 34
50 30 22.5 68 29 35 124 28 30
4 30 20 56 29 28 106 28 29
49 30 17 105 29 25 21 26.5 30
3 30 | 16 27 29 19 42 26 34
43 29 28 a3 28 25 83 26 28
30 29 16 63 28 215 8 25 35
1 285 27 114 27 26 93 25 27
72 28.5 17 128 27 21 30 23 28.5
22 28 225 20 27 18 23 26
71 27 19.5 127 27 16 98 23 25
41 25 21 86 26 225 75 22 25
11 25 14 126 26 22 131 17 19
27 24 15 22 26 19 16 21
45 235 17 82 26 18 7 16 18
55 23 22 6 26 16 il 15 18
53 23 185 12 26 16 24 10 12
34 22.5 15 50 25 22 V—Tmean 27.2 30.8
24 22 21 23 25 21.5 T—Vmean 26.4 30.1
37 22 20 31 25 19 mean 26.7 30.4
62 22 16 10 25 18
38 21 185 6 25 15
85 20 19.5 76 24 21
95 20 7, 4 24 16
64 19 16.5 14 235 23
16 19 16 3 235 22
89 1 14 111 23.5 11
67 7 15 58 23 21
91 15.5 8 23 21
23 15 11 22.5 16
49 64 40 26 22 21
97 57 46 &7 22 20
7 46 41 118 22 20
25 45 3 81 22 17
94 45 30 52 22 17
107 44 41 130 22 7
104 44 37 110 21 I8
96 44 27 205 17.5
88 43.5 37 48 20 18
115 43 28 11 20 17.5
39 42 34 125 19.5 19
129 41 30 117 19 16
41 39 38 109 13 17.5
74 39 27.5 95 16 15
51 33 35 18 16 14
5 38 225 78 16 11
11 37 35 | V—Tmean 32.2 245 Table 1-2 The Individual data of drawn size
37 3 T--Vmeatt| 05| 2.7 in 30mm size condition.
1 37 23 mean 31.1 24.3




Smaller % drawn without vision

f drawn circle (mm)

size o

100%
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=)

%23 W)

272, MIRFEMHFTI D AS A ZHEG-RE
BEofam oK & 1L, FIIREMATF 54 mm,
IR &M T 43 mm &, E‘tﬁﬁ*’&#ﬁfﬁi"&b 5l
7z (Fig. 1-2) o AIDICR G SRV RIZR L
WTH < IR~ FHIRIE T, %@umﬁr‘iﬁﬂafﬁ
RIET D, &HIHBEH TP LE

[FIARED H7zht, B~ FERIE D Fr 457 235
“#THo7z (Fig. 1-3)o —F, WESHRE

MOFEBIR &

S A PARRSE T 30 mm,

MR

80% !

60%|

40%

20%
free size 30mm
(156subj.) (198subj.)

drawing condition

Figure 1-1 Size of drawn circle was smaller in high
percent when drew without vision in both condition
of size free and size 30 mm.

~ Bwithout

| ~ Qwm

with—+without withv-without

mean

drawing order

Figure 1-3 Mean size of drawn circle was smaller
without vision in both experimental order, first with
vision and first without vision in free sized condition.
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size of drawn circle (mm)

size of drawn circle (mm)

B AR R

AT 26 mm T, BFEMEC 4 mm DFENH R
Sz, MIREMFT LD waF‘%%a‘ﬁwf 74 %
DHEEEEFEOMBE M ORE 212, HIREMGT
¥ 31 mm, ﬁﬁﬁﬁ%f’i‘f“*i@ 24mm &, JHER
A BN (Fig. 14), $5EMIZBWTY,
WOIZ R ALV IR 2 v Tl < Bll—
FARRNE, # o oPIR—~FHIRIET, & 2R
FIFTAS Sl EmARD bR (Fig.
1-5} o

il 5545 s B e S

43

with >without with< without with=without whole
(12€sub/B1%) {23subi/15%) (Fsuby/ 4%} {156suby}
Subject Group

Figure 1-2 Mean size of drawn circle was plotterd
against each subject group: smaller without vision
than with vision group, smaller with vision group,
same with and without group, and whole subjects in
free sized condition.

80 - -
Owith  Bwithout
40
30 ¢
B 30 - 30
27 (B2 s
20 24 G 26 froogy 26
10
0
with>without with<without with=without whole
(F475ubj/ Ta%) {433uby/22%) {Bsubj/ 49) {198sub))

Subject Group

Figure 1-4 Mean size of drawn circle was plotterd
against each subject group; smaller without vision
than with vision group, smaller with vision group,
same with and without group, and whole subjects in
30mm condition.



size of drawn circle (mm)

&0

Owith @without
40
30 paz )
31
zo - 4f
a first
0
with—swithout withewithout
drawing order

Figure 1-5 Mean size of drawn circle was smaller
without vision in both experimental order, first with
vision and first without vision in 30 mm condition.

EER 2
B #
EB 1 (25T, HEROMEE SN A

CEARERO bR, AEBTE, WMkEZ
TROMEN BT HAD LN PREHT 5,

A&

ML A 30 mm DR L BIIESM L MR
FErcais 225, A6 B (#E 11 ecm X 4% 15 cm)
O ARGEES SR L L THE,

Fie o BEEREEPAIR L T 30 mm O &
TAHLYIZEBUR SNz, 60 RO IL S A
6 5 EATAE D Ha Nz, AokkiE: &
o7zf%, MIRLZ2F 872075 30 mm D
BT 5, b 0MOKRELIESALES
5 AATAHRE D K SN, WEORTIE, IR %%
fF, FBSEMEL b, EAELBEHKD—

DELE I &, ‘ﬁ!#@i%hﬁ‘ D& L7 W b‘f:
WMeHBEEFR 2w E ), HmiET CICHm

BEAOFRIHL S, Lo s hn
F

BBRE . R4S 10 %,
fa R
AT —5 %, HRSEMHFETEDE 78
BREBEE, BRSESTL VE M- HE LR
L1253 T Table 2-1 (2#& 72, Fig. 2-11Z8] 5
ey, 70 % OWERE DR SA F’Cf%}c’i 24
W HEv7e (Figure 2-1) . FOFEHHE S

A MBS 4 T 0 B

BRZ&(C 31 mm Tdh A 04 LBRGEME T
22 mm T, £l 9mm LJEETH -7, (Figure
2-2)6

subj. | with jwithout subj. § with |without
1 30 28 8 30 37
2 37 23 9 33 37
3 33 16 10 23 27
4 28 19] {mean 29 33
5 32 22
6 25 18|
7 35 25

mean 31 22

Table 2-1 The Individual data of drawn length of
horizontal line.

Figure 2-1 Mean length of drawn horizontal line
was shorter without vision in 70 % of the

subjects.

E T pwith Wwithout |
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£
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] i

§ o -
with>without with<<without whole
{7subj/70%) (3subj/30%)

Figure 2-2 Mean drawn length of horizontal line was
plotted against each subject group.
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HRAB LTS E MDYV NES e B 2 L ATEGE
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EEELELONL, TOEBTIIFEHBLT
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REFWTHIET &z Z0HIZ20nT
G s o8 |

h &k

FfrE L OHE DR FEAERHRL RS

RN RT LR FE iR %

I, B LTI 2 A5l 2 B TR B L %
Raw, BEATHI, MIRO 4 &4, BEE
ATEERE [ Lo

T - T OMBEFANDICIRETA L CEE
30 mm O &5 X (ﬁﬁﬁﬂ%ﬁ:), D EOMIR 3
FHIZOWTRERAEI LI Y FLIRE LT,
%wmmfmum%%tﬁto

WesE L RFEHET 30 %

B =
PHHR S (F Tl i H 253/ 5 & i, _‘TJ"%TE%?
R L TEFRP L 56 % DWERE il

iz (Table 3-1, Group A, B, C: Figure 3—1)D

opening e}?és

closing eyes

in the tight laoking othe side in the dark in the light
subj. | with vision without vision | without vision | without vision

irEREE

mean 35 40 37 37
Z 28 31 25 32
P 27 44 37 30
AB 23 20 31 26
E|l H 22 24 25 23
K ig 27 20| 29
A i8 33 32 33
N 13 20 17 17
mean 21 28 27 27 Table 3-1 The Individual data of drawn
size of 30mm circle in four different
G 25 27 34 25/ drawing conditions.
F L 17 18 18 i7
mean 21 23 26 21




‘with<without
37%

with>without
) 57%
11subj.

Figure 3-1 17 % of 30 subjects drew smaller circle
without vision than with vision, other 11 % drew larger
circle without vision compared with vision.

AIRTI D /AS CHm L7z 56 % O#EEIZE
WTIERZDSHE LMK E SEEEED
30mm T, XZREMfEBERFTORHAL
28 mm, PIRTIEHEIZH AL T 26 mm THH
- (Table 3-2, Figure 3-2), MEEHEAH v b &

P R 1 N R

NBIZONTHRE SNHIZNEL hoTwa,
FOMOBEBRE B W TR L T 5
hOEME R 2 DO&MTHE b b AE A
M T 2% (Figure 3-2), OO
ﬁ#ﬂ%ﬁm WKDWTIRIDER»LZITTHE
5 T,

x5z 4

B 8

B ERORE S LOBRBERET A2
W, COEBTETETCRKEESEMELLIS
MxfiE 25,

R THmT2 L NESPHhTEIL
7, ERONE SEBORKE S LD AZE W
ZEWRETATENIEZONRE, D LED
ThHoHhHolE, REMALT ﬂmﬁéaéféi
KEfF - TREIEREIDLELME TR,
AL RIS O AR LTI A & &2 TH
AMERNZ AT S E TSRS,

opening eyes closing eyes
drawing condition ~» in the light looking othe side in the dark in the light
with vision without vision without vision without vision
smaller without (17subj/%) 30 28 28 26
smaller with (11subj/7%) 26 33 31 31
same size {2subj/6%) 21 23 26 21
whole 28 29 29 27

Table 3-2 The mean size of drawn circle of each subject group in four different drawing conditions.

“ Din the light/ with vision ‘ "n'gabkm?eme side/ without vision
~ 85 B in the dark/ without vision  Bin the light/ without vision
&

E 30| i;;mT”‘mm” N— e I I _

% 25 ] ;% - . [

g 20 | % "“i3§21 I

ds| 9"

Sl 7 %

yw 10 |- / - /

iy g

N 0 g 7
with >without with<{without with=without whole
(17subj57%) {11subj/37%) (2subj/6%)

Figure 32 The mean size of drawn ciecle in each subject group in four different drawing conditions.
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ZNBIUHE . FAI-FIL A6 DA 7
TR == 2R 30 mm OO A AL
T b, Ml 2D A Xix A6 B (##11 cm
X 15cm) . BEHA,

Fi7w - BRSO CIIER 30 mm OF A% /-
%, BOHKICHET 5, BIELAtCRY Ao
e CYERL B N7 30 mm DF & LAY %
filh- 728, IREFLZT T, 20BOEKICH
ETFTHE TS, &b5DEMICBWT L
FUATETCLFERZREA-VM->7220 LTRY,
PERE ORI BRSE A B, R0 BILPIE
FHPLEREBKD D,

WEH | RFES 26 B

#HENRELE - HEERE

fa R

MAT—5 &, MRRHETI O DS FV
wEBRERL, RIERMTI DS (I HER
L1253 C Table 4-1 1238072, HIREHT
T A XD R L7 O e ERE D 88 %
Tdh o7: (Figure 4-1), FOHERE L DT
i A ZIEFIRG CRERDER 30 mm & D
MmN, ERICEE IR0, MR
ZAE T ORI A 13 24 mm T, #H/DE T
%7 (Table 4-2, Figure 4-2), FREfFTO
A L DN S oW EBREE 2 2T, BIR
CHIRETRESDEE 1mm LEPTH-7
(Figure 4-2) ) 5

U EDFERIRT LI, TR TAS
XEMHELEYPLBME LIS 22b5T, M

Group | Group 2
whole subjects smaller without vision smaller with vision
subj | with jwithout subj | with |without subj | with  without
T 35.00  26.0 T 35.00 26.0 F 33,00 340
A 33.3]  22.0 A 33.3] 2200 | W 32.0]  34.0
F 33.00 34.0 P 3300 240 | U 30.0] 300
P 33.00  24.0 Z 33.0] 25.8] {mean] 31.7] 327
Z 33.0f] 25.8 E 32.5| 22.5
E 325  22.5 K 32.5] 27.5
K 32.5 27.5 N 32.0 29.5
N 320 29.5 C 31.8] 25.8
W 3200 34.0 ! 31.5] 288l
£ 31.8) 25.8 0 31.5] 18.5
i 31.5] 28.8 Q 31.3] 220
0 31.50 18.5 ¥ 30.8] 24.8]
o) 31.3] 220 L 30.5]  23.3
Y 30.8f 24.8 B 300 27.8
L 30.5] 23.3 D 30.0, 16.0
B 300 27.8 3 30.00 31.3
D 30.00  16.0 X 30.0,  28.01
S 30.0 31.% J 28.5] 233
u 30,00  30.0 M 28.5] 26.5
X 30.00 28.0 R 28.0] 223
J 28.5] 23.3 G 26.3] 240
M 28.5| 26.5 v 24.5| 220
R 28.0f 22.3 H 22.3]  16.8]
G 2631  24.0] |mean] 30.3] 243}
v 24.5]  22.0
H 223  16.8
mean 30.4 25.2

Table 4-1 Individual data of the size of the drawn
circle after visual or tactual model.

Figure 4-1 The percent of each subject group. Eighty-
eight % of whole 26 subjects drew smaller circle without
vision compared with vision.



Size of drawn cirele (mm)

with |without
with>without (23subj/88.5%) 30 24
with=Swithout (3 subj/11.5%) 32 33
whole (26subj) 30 25

Table 4-2 The mean size of drawn circle in each
subject group. Eighty-eight % of whole subjects
drew smaller circle without vision than with vision.
Mean drawn size was 24 mm in diameter without
vision, whereas it was 30 mm with vision.

Bwithout

Owith

30 -
130

20

16

with=without (3
subj/11.5%)

with>without
(23subj/88.5%)

whole {26subj)

Figure 4-2 The mean size of drawn circle in each
subject group.

BRI X BB A ZOfENME, 2o THEET
Holz, SO NG, HEEETOHREY A
A OHEAMEFARR TOHEE Y A X OfEMMT IR
EEPEEHOKRE SICETRAALTWwAZ L
T 5 &) WREMIEAE S R,

£S5

B #

BAARSN W L2 33 07 L iR/ B s gl B i s R A1l
LTWEZEIZREERLTWALETALRLIE, #
JIREE AR E L2 L &, BEI&EMRIC
BT, BERSGEMEMIRENS L OFBIcRKE &
FUBETLAZLPFFINE, FERIEIZ O
IR ENA A ERERNE LTiTbI,

A &
FUEBIUHA #EBEORE IS 25N
HAKIZRS 130 mm OHEMR F 72 TR 25 < &
ETH B, WHDEMEES 728D occlusion
foil (0.3, 0.1) #fL, foil = EF T H72ODIRE
7 =L HOBEHO 5m))R. A5 HEK

SRR e i T 0 N EH

B, s, MhEME, # ¥ uiiREd,
BHER=fF (RRERMR D T 2B IER T, TR0
1%k & L T occlusion foil 0.1+0.1 (0.1 @ 2
HER), 03, 01 D3&KHEEMA 75 %M.
HEND 4 E&HET7 YV LRET 5, HERED
AR SO BICHEESSE, RoFHiHE
HettofcHERGCHB£4T). TR
DN EMFC2WT, B, BFEOMBENEE S
el Bk Lo,

Tl o LB B, BRIRE AN S A7z,
occlusion foil #75EFOH T HIE X KT R
DEBEFNIITbN Tz, SFENENT L ISHER
BXUHRATT ¥ ¥ AJHIZ 1 RSO,

HEEE  KEEDL 15 4.

& R

Table 5-1 # & U Figure 5-1 ¥ 15 ZO#EE
OBIEH S (BEMRDEE&D) B LU occlusion
foil #HFBOH D EZRLEINDTH S, #IEH
ToMAEIZE L CHEEIZRE 55 DDEH
sz foil OFHICL U THRABIZERENIZE
{LLTWBI ENFTHs, FHRHE 0.1+0.1
(0.1 foil @ 2 #r&E Q) FEAEREA0.03, 0.1 AN
75012, 0.3 FEBEANT 021 THH, HRERTD
FH#H121.03 TH -7z
FRITRECHE PN RO ESOBAT —

visual acuity

closing with occlusion foil without
subj. eyes 03 C.1 0.1+0.1 foil
H 0.00 0.50 0.20 0.03 2.00
A 0.00 0.30 0.30 0.03 1.50
D 0.00 0.08 0.15 0.03 1.50
1 0.00 0.50 0.10 0.01 1.50
F 0.00 0.30 0.20 0.08 1.20
L 0.0C¢ 0.08 0.10 0.02 1.20
K 0.00 0.30 0.15 0.04 1.00
E 0.0¢ 0.40 0.10 0.02 1.00
J 0.00 0.08 0.06 0.01 1.00
8 0.00 0.06 0.10 0.02 0.70
G 0.00 0.08 0.08 0.02 0.70
C 0.00 0.06 0.08 0,02 0.60
N 0.00 0.30 0.10 0.06 0.50
M 0.00 0.06 0.06 0.04 0.50
0 0.00 0.08 0.10 0.02 0.50
By 0.00 .21 0.12 0.03 1.03

Table 5-1 The visual acuity of every 15 subjects with
or without occlusion foil. The numerical value of the
most right column is the acuity of the vision by the
naked eye or aided with glass.
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$23%5 fHE ARG - HETTERE

visual angle

closing eyes
occlusion
foil

% % Table 5-2 2, #HOREODEAFT -5 %
Table 5-3127°% . Figure 5-2 8 & U° Figure 5-3
AN T — & W PEE L D 2 6 S fuz s
FUBHORS ZM{AFEIIH LTIy P L
2L DTH DL iR, B b ICEBNE 130
mm & DR, BHIREGTIRBRSEMC
g6z F»rns, LA L, occlusion
foil Z3ELMEEI I ab—2a v&MHT
E, PRSI & 0 & L ARER, M
EHICR R AERSH Y, MAZELRED
bbb, £I°C, LTFiIZEMBNCHEEREZ 7L
= ThF LM R ik B (Table 5-4)

HERIZ DWW T

HERET (1) O BOu/-Midl o LR L
&L (Figure 5-4), #5&# (2)H, G, C
TIRABREFUATEEFRMES LD EN

Figure 5-1 The visual acuity of every 15
subjects with or without occlusion foil. The
number of the most right column Is the
acuity of the vision by the naked eye or
aided with glass.

A7z, 0.1 & foil % 2 FEA7Z25 RO
WEFE BT R DR (2, BED
EALEBICHA Lo TEBHES IOV
(Figure 5-5) # 3T 9 HITFRME S 12
TR CH Mm% 7R L, occlusion foil 25812
b Bz i (Figure 5-6), 54 5D A
ENOEOREWT o &BETO»%D
BEICEL, AR ABELEEEDS
e o7 (Figure 5-7)

Bz onT

MO G, #HEREHE (1) OH, F, M® 3 %
TR OMEH, FHIREMCofR S
¢, BRASEIBOTA RO ERIZEL S
o T CHP N A EIEA2S H s (Figure
5-8)c ThiTx LEERETEE (2) @ 4 BidfiThd
EFCHLEBME ST THEIZE TR

w
gcmzﬂuzmrxub—nmwg

Table 5-2 Individual data of the length of drawn vertical line (130 mm) in each visual acuity condition.
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length of drawn vertical line (mm)

length of drawn horizontal line (mm)

FANR RS B D 2 R

subi.

el pimmirlzio

180

160
140

120 |
100 L
80
60

40

20 s =
o ; Figure 5-2 The length of the drawn vertical
0.0 0.140.1 01 0.3 s line of each subject and mean of the whole
closing eyes occlusion foil without foil  subjects was plotted against five acuity
acuity condition conditions.

° Figure 5-3 The length of the drawn

0. 0:-140. ot 0.3 i horizontal line of each subject and

clasing eyes Geelusion fol without foil - mean of the whole subjects was plotted
acuity condition against five acuity conditions.
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MRIKEOH - HEHTRE

vertical line horizontal fine
subject group (1) subject group (1)
eloding eyes occlusion foid weithout fod efoaing opes occlysion foil witheut fol
subj. 0.0 (0.3+0.1] 0.1 0.3 hiw subj. 0.0 0.1+0.1 0.1 03 el
B ar 108 137 1186 130|| H 110 137 15z 158 163
F 62 94 144 i34 142
subject group (2) M 61 136 124 133 140
closing oyes occhusion foi without 1ot | [mesan 80 122 140 122 148
subj. 0.0 [61+40.7 0.1 0.3 haided
H 128 166 172 173 168 sub‘!g‘ct group (2)
G 110 175 176 162 137 chosing ityes occlusion foil withoud foit
C 97 181 165 151 111 Isubj.i 00 101401 0.1 03 b
mean 112 174 171 162 133 B i 103 120 117 119 126
d 79 118 102 106 118
subject group (3) 3] 69 82 96 111 107
hosing eyrs occhusion foil without fod D 63 96 85 B7 102
suby. 0.0 [0.3+0.3; 0.1 03 bl meen 79 103 100 106 113
M 75 129 132 121 127
K 8| 127 128 100 122} subject group (3)
L 89 £9 113 103 44 closing eyes occlusion foi ithow fod
D 74| 106 95 99 87| lsubj.i 0.0 014011 0. 0.3 it
£ 59 81 108 107 g7|: G 130 164 178 185 142
H 96 118 126 119 2 | 85 112 137 130 113
F 72 93 141 112 114 C 70 147 149 116 123
1 93 105 118 126 i f K 58 131 134 100 124
¢] 51 83 103 98 90| fmean 86 140 150 133 126
| mean 78 100 122 114 109
Ssubject group (4)
sublect group (4) chosing eves occlusion foi without fod
clasing eyes occlusion foil wohout fod | [subl.] 0.0 Q.140.1 0.1 0.3 g
i subj, 0.0 {0.1+40.1] 0.1 0.3 i L 106 100 129 115 197
A 95 BS 75 73 107 E 87 95 124 114 100
N 68 64 70 65 66 A 86 101 B8 82 95
mean 82 75 73 69 87 N 4D 54 74 74 70
mean 80 88 104 96 53

Table 5-4 The length of drawn line in each visual acuity condition for each subject group.
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5 40 R Figure 5-4 On the subject B, the drawn

£ 20 e . ot vertical line was the shortest without

E 0 vision, and increased gradually as the

- 10.00 0.02 6.10 0.06 070 increase of visual acuity. Line length was
closing eyes 0-1+0.1 0.1 0.3 without foil  drawn accurately with the vision by the

acuity condition naked eye.
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g | Figure 5-5 The length of the drawn

§ W T S vertical line of the subject H, G, C and the

5 40 —— B il B e — mean of them was plotted against five

€ op Lo mean | | acuity conditions. These three subjects

£ R ‘ drew longer line compared with the

= 000 3 1+01 o - 0 . objective length, 130 mm, except without
closing eyes T aceksion foil : without g Vision. Length of the drawn line was the

acuity condition

longest in low-vision condition, 0.1+0.1.
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Length of drawn vertical line (mm)

Figure 5-6 The length of the drawn vertical

0.0 0.150.1 o1 o3 s lineof nine subjects and the mean of value

closing eyes occlusion foil without foil  Of them was plotted against five acuity
acuity condition conditions.

Length of drawn vertical line (mm)

20 T - —~A —&N -®-mean
0.0 C.1+0.1 0.1 0.3 s Figure 5-7 On the subject N and A,
closing eyes occlusion foil without foil  the vertical line was drawn shorter
acuity condition in all acuity conditions.

Length of drawn horizontal line (mm)

an i iR D 1 At o b

0.0 0.140.1 0.1 0.3 i
closing eyes occlusion foil without foil
acuity condition

0

Figure 5-8 The length of the drawn horizontal line of three subjects, H, F, M and the mean value of them was
plotted against five acuity conditions. The drawn line was the shortest without vision, and increased gradually
as the increase of visual acuity. The longest line was drawn with the vision by the naked eye.
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Length of drawn horizontal line (mm)

180 (o

1 S

140

CEHIIPRS A R i k-

120
100
80
60 ¥
40 |—

20 | I———

—-B —e—] 20 ——D =-@—mean

0 -
0.0
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0.0
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+G —— |

0.1+0.1
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0.1
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acuity condition

0.3

Fohkk

without foil

O Lo
0.0
closing eyes

G.1
occlusion foll
acuity condition

0.3
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EEE LT

without foil

Figure 5-9 The length of the drawn
horizontal line of four subjects, B, J,
0, D and the mean value of them was
plotted against five acuity conditions.
Lengths of every drawn line were
shorter compared with the objective
length.

Figure 5-10 The length of the drawn
horizontal line of four subjects, G, I,
C, K and the mean value of them was
plotted against five acuity conditions.
The drawn length was the longest in
low vision condition with occlusion
foil.

Figure 5-11 The length of the drawn
horizontal line of four subjects, L, E,
A, N and the mean value of them was
plotted against five acuity conditions.
The lengths of every drawn line were
shorter compared with the abjective
length.



5, MO SEtTHLNEBRORE S ZHARSEMN
ERRBRIR S EomETH S (Figure 5-9) .
EIHDG, 1, C, K4 %LOHMEBITERNE
FCHIBERN RGBT L LD LBV (Figure
54m-u@@mu%4ﬁc@waﬁﬂﬁg@
, BABEOL, E, A, N TREeEToM» E#
H"]i’:;: D&Y E AN (Figure 5-11) 6
PLEd@D, fiti, e bo0haild, £
TOHEBRE L > THIRR ORI R 5 {,
L2dREBMRS LD SEFICH L,
MOVEKLRAEERIFZL 2212 EHROME
LYEMATHEMS, HMoEBRETERS LA
7oA, ATOWHEEICET R EM iR -
2o THIE S NIRRT DR S~NORNEDREL
WERERRIZL Y, SRR AEEIED LN,
=8z 6
H /Y
HIEER & @412 occlusion foil 12X - T »

WAL L sd, TRz ALl 7
HDLGALEEER LU A B sk 2D,

WONERE FAOEROER T T 5.
B &
FMEB LT L R OT AL B2,

FIRL7-F 450, @FARZ W%, MIRLT
Fir 1] ,m%WLaiﬁ Bk Ao, RERL THE
H, WAL TRERICHS -5, BHIENE

B BR B 1 i B

D4 E&HTHL, WFRLOEMFIZBWTY,
FAG T I®huan1ﬁﬁﬁ s,
B EICEMESNL, MEIXF S T Cihrbh
720 FARE LTRE=ILEKIZE S 130 mm D
RNl — FAMER S 7z, il
Lo A L1 298 mm < 105 mm DR
DO EBENHES L, #EEH L &1,
S BB E 2z, S, KRN
YIial—arvOlES X UMERHEDEMTEE
B5LALTHB,
&ﬁ%@$%iﬁﬁ%ﬁﬁ% 7% 0 SRR
&t bERVED SN, BREETHLM
wbivﬁﬁﬁ®4%ﬁaow Tk ¥ Al
NE TEREIETHhII,
WERE | RFEEH S5 %o
#w 2
Table 6-1 IR i 4eft = & D Adur-HeR - 1
WOV E —EL-bDTH A, Figure 6-1,
Figurc 6-2 i3 Fh & E&MficxLTt7ay b
L7-#% 7, Figure 6-3, Figure 6-4 (&4 51
LTy b LT 7 Thb, 87T 7
HOFARMELOF— 7 ILEER 5 O&HBREoV
BiirBE 7Oy FLAELDTHE,
ETDOERMIIBVT, Ehhoffs L UH
MUTEBIA 130 mm L0 o7, £72, F
EOFMWIZED ST, FATADHREN A MR
H2OBEOEVIZEDL LT, RawThish
Toflx, FOMOEEICBATHHEFIIESD

vertical line
no model V model/with T model/with V model/without | T madel/without
closiong eyes 0.00 86
0.1+0.1 114 122 115 73 844
occlusion foil 0.1 122 123 119 76 79
0.3 115 118 117 78 85
| without foii wRuk 111 117 117 a2 78
horizontal line
no model v madellvéth T m"'ﬂ‘ V model/without | T model/without
closiong eyes 0.00 81
0.1+0.1 113 118 112 79 84
occhusion foil 0.1 122 123 121 82 84
0.3 118 119 117 79 83
L without foil Rk 118 121 125 81 804

Table 6-1 The mean length of drawn vertical and horizontal line in various acuity condition with the visual or

tactual model.
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0.00 0.1+0.1 0.1 0.3 bl
closiong occlusion without foil
eyes foil
acuity condition

Figure 6-1 The mean length of the drawn vertical line with different type of model was plotted against five acuity
conditions.
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i i |
520 peeay frommsmonets
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% 2 i g e b A - R Wt N AR N ey
— 0 et e < ety B e e e T

¢.00 0.1+0.1 0.1 0.3 i
closiong eyes occlusion foif without foil

acuity condition

Figure 6-2 The mean length of the drawn horizontal line with different type of model was plotted against five
acuity conditions.
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Figure 6-3 The mean length of the drawn vertical line in different visual acuity was plotted against each different
type of model.
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Figure 6-4 The mean length of the drawn horizontal line in different visual acuity was plotted against each
different type of model.
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Figure 6-2 5 X UF Figure 6-4 [/ & A3l V) |
BOMEICBENTE, FPRLMEELE FAOA
BORRNZ D TIIHEB O R ] & 45  [F4f 218
MAERLIITz. FAPGZAONLIEIZLE-T
BADINT 7 2 ZBEF IZEA L 7z

ok, FROZR BT OE SHIEM - H
NHZEIZEEBRLZ v, tHENSRS WS
OHHME L, HLHHEICHTHRAT AL,
AEBRPFT LI, BELEEL -2k

=

SZx %

EBR7

B &9

HIREHFTD Ny — O, HiEs v
FIBIIBWTDALELLBRTH A I H. KFE
BTRANKE 2 RUHOESHKIZES 540
YRl 1y, BIIRS M & PRt &
DHERIT I,

A&

1B L UFH . MR B 30 mm OH
BILUPFRE 30 mm OFEH. HER#HITERS X
CREPF2mm 25 36mm £T1Imm AT v
TTEETH2HI 3 MHE. K&s (EX) H
B3 IR L IR Rl 2 @0 Tirb vz,
FRIRRHToORE: LTIrRa ¥ —Tita ks
0 REAER Sz, BEERNMONE, £Arh
D28, ETOERFIOMLSGDE § HE
Ty 2 EHERETEIZS Y LIRT, BRI
rHOWTHEIThLiz, 1l 70y 2o % F
TS 4 4T, SRT ORI LT

fiERlIPNCE NS I & 65

PRFDRE W (BW), AL, Asn ()
O 3HETHM AT bz,
wERE | RFAEFEL 12 £

w 2

Table 7-1 & Table 7-2 [T HIESRMGETHOM O X
& S RO E ST, Table 7-3 & Table 7-4
FHREFTOMDOKE 2 RTFHROE SHD
NG 7~ % CTH L. Figure 7-1 \Z7-358 Y, 3
R, BRSSP HEWAE EREER
SOHWREEIZIZILALRDLIT, EoTE
HCIZERIBOLN Do, 2D LD
SRR WENIZ BT 28R 3R S HEOK
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THOENIT ARG, 7T O0OFEBI IO,
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ZENRBEEANT, TEOICEREZ BT T
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FRBR I o i/ BLR

Cirel sition of standard circie Right Left
Vision ERRH FRRH DR FR  total LREN TRFH U i
1 2 3 4 8 6 7 8 . mean mean mean; 1 H 3 5 [ 7 B i maan | mean : mean § mean | mean
[ 32 30 30 300 28 29 29 290 305 288 29.6] 28 30 30 29 28 29 29 295! 2B.8:
AM u 33 31 31 31 29 3¢ 30 30 315 298 308 31 3 3 20 29 30 30; 31 298
PSEF 32.5 305 305 305 285 295 295 295 31} 293 30.1) 295 30.5 305 305 295 285 235 29.5 303 29.3°
Las 8 29 28 29 28 27 27 27, 285 273 278] 2¢ 30 29 i 30 30 30 30) 2930 30
BM u 30 03 3 31 30 29 30 30 308 298 303 32 32 32 32 32 33 3 L I
PSE} 256 30 295 30 25 28 285 285 296 285 29.1] 305 31 305 3131 315 305 305 31
Lu 28 30 29 290 28 24 28 28 29 28 285 2% 29 30 27 27 28 27 193 i
1] u 3312 Hn B o3 30 30 3313 05 08 N 12 0B L300 3 n 29 3.3
PSE} 295 31 30 30i 295 @23 29 29.5 301 293 297 30 305 305 {285 285 295 28 303
L 29 29 30 29. 26 28 29 28 293 283 288/ 2% 30 29 29 27 28 27 29
Y i 33 33 33 34 31 31 32 32 333; 315 324 31 2 32 403 31 31 e 32.5
PSEF 31 31 3158 315 295 295 305 30 313 293 3060 30 31 305 315 2% 295 28 304 1] 30.
Ly 30 30 30 29 30 30 29 30 29.8 298 208 28 30 29 28 28 27 28 293
24 1 32 32 32 32: 31 31 3 3L 32 i3s3 3 32 3132 31 300 318
PSE} 31 31 31 30.5 30,5 30.5 30 30.5 30.9i 30.4_ 30.6] 30 305 305 295 30 29 290 305
[ 30 31 3 31 28 29 29 29 308 29 299 29 29 30 29 2% 28 29 235
™ u 332 033 033 30 32 0} o323 3 oss 300 31 3% 30 33 30 30 308
PSEf 305 315 32 320 295 305 30 30 315 30 308l 795 30 305 295 31 29 295 301
Lu 28 29 3 30: 28 28 28 28 205 28 283 30 30 30 28 28 28 28 30
GF U 31 32 33 32 30 29 30 300 32 298 303 32 32 3 30 29 29 30 315
PSES 295 305 32 31 25 285 29 29 308 289 298 31 31 305 29 285 285 29° 308
[ 30 31 30 31 29 31 31 30 305 303 304 30 3¢ 30 29 28 28 28 298
HF u 31 32 32 32 3¢ 32 32 3y 3 33 38 3 3o 0 30 30 29 308
PSE} 30.5 31.5 31 3150 29% 315 315 305 311 308 308 3¢5 305 305 295 29 29 285 303
Lu 30 29 2% 29 29 29 29 28! 293 288 29 27 8 2B 2% 29 28 28 28 28 . ;
IF U 32 31 32 31 32 32 31 31 315 35 315 300 3 32 3 30 3 31 3 31 ; i
PSEJ 31 30 305 30 30.5 305 30 29.5 30.4: 301 30.3] 285 295 30 30: 29.5 295 295 795 295 g
Lu 30 29 30 30i 29 27 28 26 296 28 2898) 2% 30 @28 30 27 28 28 28 29.3 ;
F u 3133 33 33 33 31 31 30 32% 3.5 32 31 31 31 30 31 30 30 30: 308 Rk 9
PSE} 305 31 31.5 3150 31 28 295 295 311l 298 304) 30 305 295 30 29 20 29 g9 30 30§ ;
[ 29 30 29 290 27 27 28 27 293 273 283] 30 29 31 290 28 30 28 28 298 20.50 27.9
KF i} 1 32 2 33y e 3N 3 3 32¢ 308 314 3 0N 33 320 3 32 32 »i ol 321 3
PSE} 30 31 305 31 286 2% 205 29 306 2% 20.8 315 30 32 305 295 3 30 205 31 30 30.80 29.5 30.
tu 25 289 30 290 28 23 29 2B 293 285 283 25 32 30 30° 29 29 29 29 298 29i B
LE u 31 3 3 31 29 30 23 30 308 235 300 31 3 32 3 30 30 3 31 313 305
Psej 30 295 305 30 285 235 29 29 30, 23 2985 30 305 31 30.5 2945 298 30 30! 305 298
Table 7-1 The Individual data of the size estimation of the circle with vision.
Bar  |position of standard circle Right Left
Vision LRNH FTREN D E# TR total et TREN
1 2 3 4 & 5 [ 4 8 imean meanimean| 1 2 3 L
lw| 24 28 29 28 27 27 26 26 208 268 27 31 30 82 30
A u 28 29 30 30 28 28 28 @27 293 27.6; 285 32 32 33 k1]
PSE] 27 285 295 295 275 2785 27 265 286 271 278l 315 31 325 305
Lu 28 29 29 29 27 27 28 28 2848 27.5 aa.z'| 28 29 29 28
BM u 32 3 31 31 32 30 30 30, 31.3 305 308 31 34 32 32
pse] 30 30 30 3G 295 285 29 29 300 29 295 295 31.5 305 30
Lu 28 29 29 28 28 @@ 2B 23 285 283 284 29 29 29 28
™ u 3103 31 3 3} 3¢ 31 3313 308 3 3} o33 M 30
PSE| 29.5 305 30 295 295 29 295 30 2990 295 297 30.5 31 30 29
Lu 27 28 29 28 28 26 2B 28 28 27 278 26 28 27 27
oM Li 32031 33 3 31 3¢ 3t 32 318 31 314 32 3 33 3
Pse| 235 295 31 295 285 pg 295 29l 293 ool 234 29 285 30 29
[ 23 23 29 300 &7 26 26 28 233 8 28 30 29 29 28
EM u 13 3 3 30 % 300 31303 303 08 #3232 12
PSE| 30 30 30 31 2BS 28 2B 235 30.3 28.5 29.4| 315 30.5 305 30
tu 31 30 30 300 30 27 27 28 30.3 28 299 29 30 28 28
EM u 35 3¢ 33 3¢ 33 31 34 33 34 333 336 31 30N 30
PSE| 33 32 313 321 315 30 305 305 321 306 314 30 305 30 29
m 29 28 9 30) 28 28 28 29 : 31 30 30 29
GF u 32 3 32 3 H 0 3 ¥ B 308 313 3 2 32 30
PSE| 305 295 305 31 265 28 295 30; 0.4 2958 299 315 3t 31 29.5
[ 3¢ 30 28 300 29 28 28 28 29.5 283 288 29 30 N 29
HF u 31 31 30 311 31 30 2% 30 30.8 3¢ 304 31 3 32 31
Psel 305 305 29 305 30 28 285 29 300 29.1; 296 30 305 315 39
Lu 29 29 30 31 28 26 25 30 29.8 285 2y 27 28 2B 27
3 L 3033 34 34 300 32 30 32 3 1) 3} 3} 34 N 31
PSEL 30 31 32 325 29 30 29 31 31.4° 298 306 30 315 88 29
lu{ 29 23 28 25 27 28 B 28 29 278 284 28 28 28 29
JE (i} 33 32 32 32 30 30 30 31 323 303 313 32 32 33 3
PSE] 305 31 315 35 W pe 285 295 310 298 798 30 30 308 30
Lu 29 28 29 300 27 26 29 &7 29 20.3 z81; 28 28 28 27
«F L 3 32 33 32 23 1 30 %0 32 30 3 33 32 33 N
PSE{ 30 30 31 31 28 285 295 285 30.5! 28.6! 296 305 30 305 29
Lu 30 29 29 28 23 27 @8 27 290 278 284 29 29 2% 2%
LF Li 32 3 33 3 31 30 30 30 32 303 310 31 33 32 32
PSE 3130 31 30 30 285 29 285 305, 29 298 30 3% 305 23

Table 7-2 The Individual data of the length estimation of the horizontal line
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#2355 MENIFLHE - Bog iR
Circie  [position of standard circle Right Left i
Touch Tt TR D k® TR tetal LARM TREA U | D itowlf wuo | s jwhole
1 2 3 4 5 & 7 8  meanimean mesn| 1 2 3 4 5 [ 7 8 mean
Ly 36 35 %0 27 33 35 34 3% 305 343 324 29 23 32 28 28 30 28 39,
AaM f Ui o3z 35 32 31 35 39 87 370 325 370 348 32 31 33 300 30 33 30 3z,
psel 331 35 3} 29 34 37 355 36 315 356 336 05 30 325 29 29 s 29 31
) 23 29 28 29, 26 @8 2B 29 273 27.8 275 25 26 29 29 29 27 31 27,
BM ] 3¢ 30 3 31 28 32 30 29 305 300303 3 n o 3 38 30 33 1
pst] 265 295 295 30 275 30 29 2% 28.9; 288 283 28 285 30 30 35 285 37 795 29.
Ly 24 37 29 26 28 31 26 270 2% 28 285 26 26 8 28 26 26 29 3 5§ 27
o] u 3232 32 311 3 35 3% %4 318 343 33| 3@ 29 3¢ 31 34 32 33 32 316 33,80 32
psE] 28 345 305 285 315 33 295 365 304 31t 308 28 275 31 205 30 29 31 285 29.8| 30.50 30.
Lu 28 30 28 297 25 24 30 26 288 26.3 275 30 27 32 % 26 26 26 26 29.1] 25.1) 27.
oM ] 33 32 30 311 28 30 30 30 3158 295 305 31 30 33 33 30 23 29 3% {308 31.6] 29.6f 30.
PSE) 305 31 29 30: 265 27 30 28 307 27.90 9] 305 285 326 311 28 275 278 286 : 29.3 304 27.9 28
Ly 26 24 6 27i 25 26 24 Zil 258 24) za9p Z9 28 29 30] 30 7 ™ 2% 2 27.4] 26.4) 6.
EM u &7 29 n 31 31 30 30 33 295 305 300 35 31 30 38 37 33 32 35 33 8 31.5] 324 3.
PSE| 265 255 285 29 28 28 27 26 276 27.3 £74l 32 295 295  34' 335 30 30.5 320 313 315 314 294] 29.4 29
Ly 29 28 28 37 25 25 26 29 305 263 284 28 26 28 28 27 27 24 : j 29| 25.9 27
e u 34 32 30 3 3w 30 30 30 318 B30 369 3% 32 3z 31 33 34 30 ¢ 32 " i 324 zo.a 31.
pstl 315 30 29 94 275 275 26 295 I.0; 28.1 296} 315 29 30 295 30 305 27 27, 30, 286 293 306| 284 29.
Ly 26 27 29 29 27 27 29 290 27 2B 2P9f 28 28 39 29 27 28 28 280 31 28 295 29.4] 28
GF 1] 26 29 31 31 28 28 30 28 298 29 294l 31 32 31 33 29 3 31 28 masl 29 JU.q 30.8] 29.4
PSE| 27 28 30 30 28 275 %S 29 P88 285 266l 295 30 35 31 28 29 30 285 314 28.9° 301 301
[ 3 28 29 7. ZE 30 32 28 285 295 291 31 30 31 2% 30 29 29
HE u 3230 3 290 30 31 33 28] 305 0.8 3060 31 32 32 32 @ 30 30
PSEF 31 28 30 2Bi 29 305 325 285 295 301 zs,gl 3131 315 305 305 235 295
Ly 28 239 3¢ 27t 32 33 31 30 285 315 30| & 31 26 28 26 31 32
(3 u 33 35 31 33 32 34 33 33 331 33 33 33 33 o3& 32 32 33 a3
PSE§ 305 32 305 30 32 335 32 315 308 323 315 30 52 30 Wi 2% 3z 325
[ 27 27 27 270 3 25 29 30 27 285 278 @7 27 28 30, 30 30 31
F L 2% 33 34 30{ 33 33 32 32; 315 325 32 33 33 33 33 35 34 32
psel 28 30 305 zesi 318 0 29 305 31 293 305 299/ 30 30 305 515 325 32 31§
Lu 29 29 29 29 28 27 27 36 2% 27 @8 26 20 2% 28 24 26 30
KF L 32 34 35 33 31 M 27 300 335 298 316 32 33 36 38 3F 31 35
PSE} 305 315 32 31 235 29 27 28 313 294 298 29 305 325 33 305 285 328
Ly 31 24 26 260 27 27 25 30 268 22.% 27 24 29 20 27 27 28 29
LF u 33 26 26 260 27 29 35 31! 278 305 28] 31 3w 31 300 35 33 3
PSE| 32 25 2 260 27 28 30 305 273 288 8. 278 295 30 ZBSI 31 305 30
Tuble 7-3 The Individual data of the size estimation of the circle without vision.
Bar }andstmderdmk ight Laft 1 H
Touch LAEN g%&ﬁ!! LR TR ol Lwy FRAN T D
3 2 3 4 S 6 7 8 _imean meanimean| | 2 3 4 5 g 7 8 imean:mean ;T
wl 30 3 28 28 32 33 29 33 29% 3.8 2085 31 29 29 3 33 30 29 28 30 30
AM u 31 32 29 33 33 37 3 33 3.3 335 324 32 33 32 33 36 32 31 298] 325 32
PSEf 305 31.5 288 305 325 35 30 33 30.3 326 3.4 315 31 305 32 3aS 31 30 285 313 31
Wl 27 26 25 23 32 33 30 30 25.% 313 283 26 24 26 260 31 28 31 33 255 30.8
BN u 30 32 29 31 3% 35 33 38 30.5 363 234 31 32 33 32 33 38 37 36 32 36
PEL] 285 29 27 277 355 34 315 34 270 338 308 285 2@ 205 29 3¢ 33 34 346 298 332
w| 22 24 25 24 32 25 27 37 25 30 32 27 30 285 29.8
o™ 1] 30 26 31 29 3 31 32 29 320 3 36 35
Psel 26 23 28 264 335 28 2985 33 285 32 34 N1
w} 28 25 28 28 25 26 28 25 237 37 2% 23
DM 1] 32 31 30 31 32 32 31 29 23 30 3 a2
PSE| 30 28 29 295 29 29 295 27 26 335 3¢ 278
W}l 27 28 27 24 28 23 21 27 24 26 22 27
EM i 27 3z 33 35 32 33 31 36 33 32 36 36
sSEi 27 50 30 295 3¢ 28 .26 315 285 P9 29 3185
wi 29 27 25 24 29 25 26 25 271 kT 26 27
M ] 23 29 26 24 33 27 30 2 270 32 30 M
PSEl 26 28 25% 27 23§ 29 28 255 240 31 27 27.5
Wi 33 30 33 300 3 33t 30 28 29 30 29
GF U 35 33 36 a0 33 34 33 33 32 1 R 0N
PREG 34 315 345 38 32 325 32 315 30 305 31 30
w| 23 28 25 25 26 29 28 30 31, 27 28 29
HF ] 32 29 26 290 28 2 031 3 32 3 3 33
PSE| 305 285 255 27l 27 305 295 308 318 20 30 1
wi 29 30 7 28 33 23 Bs 23 25 37 2§ 22
13 [} 31 3 22 3| 33 30 28 33 30 3% 35 %6
PSEL 30 30 27 295 33 265 265 28 275! 38 30 29
w | 23 27 27 24 25 32 25 27 28 26 2% 28 29
F Lt 31 3 30 28 38 36 36 27 31 28 26 34 2 M
PSE 27 29 285 265 31,5 34 3 26 79 28 26! 31.5 2835 30
luf 27 28 30 290 28 29 31 23 24 27 220 2% 24 25
KE U 30 33 3% 37 34 3% 3% I 53 30 260 37 34 36
PSE| 285 30.5 325 3% 31 32 31 265 28.5 285 24 31 28 305
wl 29 2 28 30 28 3 32 3 30 B 26 28 32 29 i
€3 U 29 32 28 32 3% 33 32 13 32 29 Wi o228 33 28 30.3:
PSE} 29 30 28 31 32 32 32 32 31 285 285 8 325 29 30.:

Table 7-4 The Individual data of the length estimation of the horizontal line without yision,
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Figure 7-1 The psychophysical estimation of the size of the circle and the length of the horizontal line with or

without vision.
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Would the pattern be drawn smaller without vision?

Hiromi WAKE
Tenji WAKE
Eriko MOGI

Summary

Key word
with vision, without vision, touch, vision, drawn size, shrinking effect

It was determined whether the pattern would be drawn smaller in drawing task without vision than
with vision in the first two experiments. In the first experiment, the 198 subjects were asked to draw
the circle of free size and 30 mm circle in diameter. In the second experiment, ten subjects were
asked to draw the horizontal line with and without vision. The shrinking effect of drawn pattern
without vision was confirmed both for the circle and the line.

The other four experiments were done for the purpose of defining the mechanisms of the shrinking
effect. In the third experiment, the circle was drawn in the following four conditions; with vision,
with vision but not following up a trace of drawing circle, opening eyes in the dark, closing eyes.
The 56% of the subjects drew smaller circle with the decrease of the visual information. In the
Experiment 4 and Experiment 6, the subject allowed to confirm the objective size by the visual or
tactual model given just before drawing the circle and the line. The shrinking effect was also clear
in spite of the model. This means that the shrinking effect is not depend on the difference of the
memory size in vision and touch. In the Experiment 5, the vertical and horizontal line was drawn
without vision and with naked vision and three low vision condition. The drawn line was the
shortest without vision in every subjects, but the effect of low visual acuity was not the same as the
Individual.

In the last experiment, the size of the circle and the length of the line was psychophysically
estimated both with and without vision. No difference was recognized in estimated size with vision
compared without vision, and also the difference of the estimated size from the objective size was
very few both with and without vision.

As the results of seven experiments, the shrinking effect of pattern would be recognized essentially
in the drawing task.
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